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The low-bit-rate LM-8 telemetry format includes over
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half the number of parameters present in the high-bit-rate

format. Each parameter is sampled once per second in the low-

bit-rate mode, whereas sampling rates as high as 200 per second

are present in the high-bit-rate mode. The parameters deleted

. from the low-bit-rate format are chiefly those not needed for

systems monitoring while on the lunar surface.
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MEMORANDUM FOR FILE

This memorandum compares the contents of the high-
bit-rate (HBR) and low-bit-rate (LBR) telemetry data streams
for LM-8, which will fly on the Apollo 14 mission. The HBR
telemetry mode, operating at a 51.2 kbps rate, will be the
normal mode when the LM is active in flight and in line-of-
sight of the Earth. The LBR mode, operating at a 1.6 kbps
rate, will be the normal mode when on the lunar surface, and
when behind the moon. In the latter case, the LBR data will
be relayed to the CSM where it will be recorded for later
dump to the Earth.

Although the LBR mode operates at a 32:1 reduction
in data rate compared to the HBR mode, it includes more than
50% of the parameters present in the HBR format. This is
made possible by a significant reduction in the sampling rate
of some of the parameters. In the HBR mode, sampling rates
can be 1, 10, 50, 100, or 200 samples/sec. In the LBR mode,
all parameters are sampled only once/sec.

Table 1 summarized the number of parameters present
in HBR and LBR formats for different LM subsystems. Analog
parameters are encoded into 8~bit PCM words. Bi-levels, or
events, are only one bit long, and up to eight events can be
packaged into one telemetry "word". LM guidance computer
(LGC) words are each 40 bits long, and occupy 5 telemetry
"words", and Abort guidance computer (AGS) words are each 24
bits long, occupying 3 telemetry "words".

The data in Table 1 has been summarized from the
Telemetry Data Format Control Book for AS-509/SC-110/LM-8,
issued by MSC Flight Support Division, December 11, 1969,
with revisions up to August 13, 1970. The pertinent sec-
tions of this document, including an itemized listing of
the parameters present in each format, are attached to this
memorandum.
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The parameters deleted in the LBR mode can be broadly
classified as follows:

.  Redundant measurements

. All LGC and AGS computer words
Most guidance and navigation systems data
Most LM descent propulsion systems data

. RCS activity data (including control electronics
jet driver signal data)

It would appear that the LBR format has been tailored to elimi-
nate the data not necessary while the LM is semi-quiescent on
the lunar surface. During most of this time, the guidance and
navigation system would be powered-down, the descent stage would
have finished its work, and there would be no RCS activity.

While measurement lists for other LM's have not been
examined in detail, it could be expected that the telemetry
formats for LM's 5 and subsequent are very similar.

2034-JEJ-pjr J. E. Johnson

Table 1
Attachment
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Table 1

Number of LM-8 Parameters Transmitted In HBR and LBR Modes

Analog Data

Bi-Levels

Computer Data¥*

Subszstem HBR LBR HBR LBR HBR LBR
Flec. Power 24 19 18 -

Environ. Control 45 43 30 30

Prim. G&N 35 11 8 8 5 --
Control Electronics 31 16 48 9

Abort Guidance 2 2 2 - 3
Instrumentation & Sci. 16 14 15 15

Landing Gear - -- 1 -

Radars 5 2 6 6

Ascent Propulsion 18 14 6 2

Descent Propulsion 38 13 1 --

Reaction Control 25 18 38 14
Communications 9 6 - -
Pyrotechnics -— -= 10 10 .
Totals 248 158 183 94 8 -

One

*IM Guidance Computer (LGC) words are each 40 bits long.
hundred LCG words are transmitted once each per 2 seconds. These
are formatted in the telemetrv hit stream as five 8-bit words
transmitted 50 times/sec. Abort Guidance Section (AGS) computer
words are each 24 bits long. Fifty AGS words are transmitted
once each per second. These are formatted as three 8-bit words
transmitted 50 times/sec.
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ATTACHMENT

Pertinent sections from Telemetry Data Format
Control Book, AS-509/SC-110/LM~8, MSC Flight Support
Division, December 11, 1969. (Revised to August 13, 1970).
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